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(54) FABRICATION OF SEMICONDUCTOR DEVICE 



(5 7) Abstract: 

PURPOSE: To provide a method for fabricating a semiconductor device having a 
plastic package in u'hich productivity is enhanced while improving vidual 
confumation of the marking. 

CONSTITUTION: Holding pins 17 are provided for metal molds 16a. 1 6b and resin 
molding is carried out while holding a heat sink 1 2 on the holding pins 1 7 on the side 
where a semiconductor chip 1 1 is not mounted. Consequently, a resin film 1 4a is 
fonmed on the plane of the heat sink 1 2 where the semiconductor chip 1 1 is not 
mounted and the resin film 14a is eventually removed by means of a laser beam L 
thus marking a pattern. 
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(54) FABRICATION OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To provide a method for fabricating a 
semiconductor device having a plastic package in which 
productivity is enhanced while improving vidual 
confirmation of the marking. 

CONSTITUTION: Holding pins 17 are provided for metal 
molds 16a, 16b and resin molding is carried out while 
holding a heat sink 12 on the holding pins 17 on the side 
where a semiconductor chip 11 is not mounted. 
Consequently, a resin film 14a is formed on the plane of 
the heat sink 12 where the semiconductor chip 11 is not 
mounted and the resin film 14a is eventually removed by 
means of a laser beam L thus marking a pattern. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of a semiconductor device, and 
relates to the manufacture method of a semiconductor device of having a plastic package especially. 
[0002] ****, a lot number, etc. are sealed by the package at the semiconductor device, and the 
integrated circuit built in by these seals is discriminated. Therefore, these seals need to have good 
visibility. 
[0003] 

[Description of the Prior Art] In the conventional semiconductor device, when a package was sealed in 
****, ****, a lot number, etc., marking was performed by ink. 

[0004] Drawing 1 1 shows the perspective diagram of a conventional example. Among this drawing, 
from the front face of the resin package 1, the heat sink 2 is exposed with the resin package, and one 
constitutes the so-called low-fever resistance plastic package. The heat sink 2 is constituted by copper 
(Cu) and aluminum (aluminum), and the pattem 3 was sealed in ink on the heat sink 2. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the seal in conventional ink, the processing for 
fixing ink to a package front face after the application of ink is needed, a manufacturing process 
increases, and productivity is bad. 

[0006] Moreover, since solder is plated by the heat sink at the time of solder plating to carrying out 
marking of the pattem to a heat sink, and a lead when a heat sink uses for the plastic package by the 
laser beam by seal at the so-called low-fever resistance plastic package which is unreserved, marking of 
the pattem will be carried out to solder, and a pattem will be eliminated by exceeding solder melting 
temperature greatly at the time of mounting of a semiconductor device. For this reason, it will be 
necessary to carry out marking to portions other than a heat sink, and a marking position will be 
regulated. Furthermore, a laser beam is irradiated on a resin package, even if it performs marking, the 
color of marking by the laser beam is blackish, the color of a resin package has also become black with 
carbon, and there were troubles, like for a low reason, contrast of visibility is bad. 
[0007] this invention was made in view of the above-mentioned point, and aims to let the visibility of 
seal offer the manufacture method of the good semiconductor device of productivity good. 
[0008] 

[Means for Solving the Problem] this invention comes to have in the manufacture method of the 
semiconductor device which comes in one to carry out the mould of the heat sink which radiates heat in 
the heat produced in a semiconductor chip and this semiconductor chip with the package made of a resin 
with the lead which connects this semiconductor chip with the exterior in the resin film formation 
process which forms a resin film in the aforementioned heat sink front face, and the seal process which 
seals by a heat ray*s removing the aforementioned resin film locally, and showing the aforementioned 
heat sink locally. 
[0009] 
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[Function] By forming a resin film in a heat sink front face, and removing a resin film locally with a 

heat ray, a heat sink is made to express and marking of the pattern is carried out. 

[0010] For this reason, contrast of a pattern and other portions can be enlarged by the difference in the 

quality of the material of a resin film and a heat sink, and the visibility of a pattern can be raised. 

[001 1] Moreover, since most is covered by the resin fihn, a heat sink can protect a heat sink. At this 

time, a resin film is 20-50 micrometers. Since it is very thin, the thermolysis effect of a heat sink is not 

checked. 

[0012] 

[Example] Drawing 1 shows the manufacturing process view of the 1st example of this invention. A 
heat sink and 13 show a leadframe and, as for the inside of this drawing, and 1 1, a semiconductor chip 
and 12 show a package, as for 14. 

[0013] A semiconductor chip 1 1 comes to form many circuit elements of a high accumulation precision 
on the silicon crystal substrate of for example, several mm angle. A heat sink 12 comes to form a good 
material of heat conduction, such as copper (Cu), aluminum (aluminum), and a ceramic, in plate-like. 
[0014] A leadframe 13 is formed etching and by carrying out press working of sheet metal in material, 
such as a copper (Cu) alloy and an iron (Fe)-nickel (nickel) alloy (for example, 42 alloys). A package 14 
consists of resin material of an epoxy system, and encloses a part of semiconductor chip 1 1, heat sink 
12, and leadframe 13 in one. 

[0015] A leadframe 13 has connection lead 13a and support lead 13b, and a heat sink 12 is held by 
support lead 13b. The perspective diagram for a connection of the heat sink 12 of the 1st example of this 
invention and support lead 13b is shown in drawing 2 . Hole 13b-l which heights 12a'l is formed in the 
heat sink 12 at loading side 12a of a semiconductor chip 11, and was formed in this heights 12a-l at the 
point of support lead 13b is made engaged, and it considers as the composifion which holds a heat sink 
12 to support lead 13b by closing heights 12a-l. 

[0016] After a heat sink 12 is held at support lead 13b, a semiconductor chip 1 1 pastes it up on loading 
side 12a of a semiconductor chip 1 1 with adhesives etc. Next, wirebonding of a semiconductor chip 1 1 
and the connection lead 13a is carried out, the wire 15 which consists of golden (Au) material connects, 
and it considers as the state where it is shown in drawing 1 (A). 

[0017] next, the semiconductor chip 1 1 formed in one as shown in drawing 1 (A), a heat sink 12, and a 
leadframe 13 are shown in drawing 1 (B) - as - a mould ~ it contains in metal mold 16a and 16b a 
mould ~ metal mold - it is constituted by 16b base possible [****], and is equipped with the 
maintenance pin 17 holding non-carrying field 12b of the semiconductor chip 1 1 of a heat sink 12 the 
amount of protrusions from a base sets the maintenance pin 17 as about 20-50micro — having - a mould 
~ metal mold - a heat sink 12 is held from the base of 16b in a position (20-50micro) 
[0018] a heat sink 12 - a mould - if held in metal mold 16a and 16b, it will be pressed in the direction 
of arrow A with the elasticity of support lead 13b, and will stick to the maintenance pin 17 the above ~ a 
mould ~ metal mold ~ a gap (20-50micro) is certainly held between the base of 16b, and non-carrying 
field 12b of the semiconductor chip 1 1 of a heat sink 12 

[0019] next, a mould - an epoxy system resin is poured in into metal mold 16a and 16b After a resin 
carries out abbreviation fixing, the package 14 made of a resin is formed by lengthening and piercing 
through the maintenance pin 17. 

[0020] As the above process shows to drawing 1 (C), while crevice 14b is formed in a package 14 by the 
maintenance pin 17, in non-carrying field 12b of the semiconductor chip 1 1 of a heat sink 12, it is 20-50 
micrometers. Thin resin film 14a is formed. 

[0021] Next, solder plating is performed into a-outer lead 131 portion which extended to the method of 
outside [ package / of lead 13 / 14 ], and as shown on resin film 14a after that at drawing 1 (D), 
according to the character which laser beam L tends to seal, and a number, it irradiates from the laser 
generator 18. Laser beam L has an about several mW output, by part 14a-l by which laser beam L was 
irradiated, resin film 14a evaporates and the heat sink 12 of the resin film 14a lower part expresses it. 
[0022] Resin fihn 14a is removed according to a character, a number, etc. which should seal by 
irradiating laser beam L at resin film 14a according to a character, a number, etc. which should seal [ lot 
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number / ****, ], a heat sink 12 expresses, and seal of * **, a lot number, etc. is performed. 
[0023] After the completion of seal, as shown in drawing 1 (D), it cuts from a leadframe, and a 
semiconductor device is completed by bending the nose of cam of connection lead 13a. In this example, 
the nose of cam of connection lead 13a is bent to surface mounts. 

[0024] Drawing 3 shows the perspective diagram of the semiconductor device manufactured by the 
above-mentioned manufacturing process. According to the semiconductor device manufactured 
according to the process of drawing 1 , since the sealed pattem 19 can be clearly checked by looking by 
contrast with the color of a package 14 which turns into a color of the radiation board 12 and consists of 
a resin with which carbon was mixed, it can raise sealed **** and the visibility which is a lot number. 
[0025] Moreover, except a pattem 19 and hole 14b, since a heat sink 12 top is covered by resin fihn 14a, 
it can protect a heat sink 12. Furthermore, resin film 14a formed on a heat sink 12 is 20-50 micrometers. 
While it is thin, the thermolysis effect of a heat sink 12 is not prevented with hole 14b and the pattem 19 
which were formed at the time of formation of resin film 14a. 

[0026] Drawing 4 shows the manufacturing process view of the 2nd example of this invention. The 
same sign is given to the same component as drawing 1 among this drawing, and the explanation is 
omitted. 

[0027] This examples differ in the 1st example and the configuration of a heat sink. The perspective 
diagram of the heat sink of the 2nd example is shown in drawing 5 . 

[0028] a heat sink 21 — heights 21a ~ a press and shaving - carrying out - etc. - it is formed by the 
processing method For heights 21a, height is 20-50 micrometers. It is formed. 

[0029] A heat sink 21 is held by the same method as the 1st example at lead 13, as shown in drawing 4 
(A), and it is attached so that the field which has heights 21a may turn into a non-carrying field of a 
semiconductor chip 1 1 . 

[0030] next, it is shown in drawing 4 (B) ~ as -- the mould of the 1st example - the mould which 
deleted maintenance pin 16b-l of metal mold 16a and 16b - it is held in metal mold 22a and 22b, a 
resin is poured in, and a package 14 is formed 

[0031] this time - heights 21a of a heat sink 21 ~ a mould ~ metal mold - it is pressed by the base of 
21b with the elasticity of lead 13 for this reason — portions other than heights 21a of the non-carrying 
field of the semiconductor chip 1 1 of a heat sink 21 - a mould - metal mold ~ a height of 20-50 
micrometers of 21b base and heights 21a a gap is generated and a mould process shows to this portion at 
drawing 4 (C) - as - 20-50 micrometers Resin film 14a is formed. 

[0032] Seal is performed by irradiating laser beam L at resin film 14a according to a seal pattem from 
the laser generator 18 like the 1st example. 

[0033] The perspective diagram of the 2nd example of this invention is shown in drawing 6 . In this 
example, heights 21a expresses outside in addition to seal pattem 19, and the thermolysis effect is high, 
moreover ~ in a manufacturing process, the maintenance pin 17 is unnecessary at the time of the mould 
of a package 14 — becoming - the conventional mould - manufacture with metal mold is attained 
[0034] Drawing 7 shows the perspective diagram of the 3rd example of this invention. The same sign is 
given to the same component as drawing 4 among this drawing, and the explanation is omitted, this 
example differs in the configuration of a heat sink from the 2nd example. The perspective diagram of a 
heat sink is shown in drawing 8 . a heat sink 31 ~ a heat sink 21 ~ the same - press working of sheet 
metal - shaving is carried out and it comes to form heights 31a in the non-carrying field side of a 
semiconductor chip 1 1 by processing however, the segment with which heights 31a connects the inlet 
(gate) and air discharge hole (vent) of a resin of metal mold 22a and 22b ~ it is formed so that it may 
become symmetrical with I A resin is 20-50 micrometers by considering as the above composition. It is 
smoothly poured also into the narrow gap which is a grade, and the formation state of resin fihn 14a will 
become good. 

[0035] Drawing 9 shows the cross section of the 4th example of this invention. The same sign is given 
to the same component as drawing 1 among this drawing, and the explanation is omitted, this example is 
what the semiconductor chip 1 1 and the heat sink 12 applied to the semiconductor device formed with 
another object, and a semiconductor chip 1 1 makes the composition held on support lead 13c and stage 
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13d which were formed in one. 

[0036] Drawing 10 shows the cross section of the 5th example of this invention. The same sign is given 
to the same component as drawing 1 among this drawing, and the explanation is omitted. 
[0037] stage 13d which this example is what was applied to the semiconductor device of TSOP (Thin 
Small Out-lined Package), and was formed in support lead 13c in one ~ a semiconductor chip 1 1 is 
carried upwards and thin shape-ization is measured In this example, since there is no heat sink, the same 
process as the 1st or 3rd example forms resin film 14a in the non-carrying field of the stage 13d 
semiconductor chip 11. 

[0038] In addition, stage 13d, since it is constituted by the same metal material as a leadfi-ame 13, at the 
time of seal, good seal of visibility with high contrast with a package 14 is attained like a heat sink. 
[0039] In addition, although the leadfi-ame 13 serves as a surface mount type configuration in the 1st or 
5th example, it is broadly applicable to the semiconductor device which did not restrict to this and was 
closed by resin packages, such as DIP (Dual In-hne Package) and Sff (Single In-line Package). 
[0040] 

[Effect of the Invention] Since a resin film is formed on a heat sink while the visibility of seal improves 
by the contrast of a resin fihn and a heat sink, in order to seal like **** by removing locally the resin 
fibn which was formed on the heat sink according to this invention, a heat sink can be protected with a 
resin film, and a heat sink and wiring stop being able to contact easily at the time of loading to a printed 
circuit board etc., and it has the features ~ a circuit can be protected. 
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* NOTICES 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 11] 
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* NOTICES * 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the manufacturing process view of the 1st example of this invention. 

[Drawing 2] It is the perspective diagram of the important section of the 1st example of this invention. 

[Drawing 3] It is the perspective diagram of the 1st example of this invention. 

[Drawing 4] It is the manufacturing process view of the 2nd example of this invention. 

[Drawing 5] It is the perspective diagram of the heat sink of the 2nd example of this invention. 

[Drawing 6] It is the perspective diagram of the 2nd example of this invention, 

[Drawing 7] It is the perspective diagram of the 3rd example of this invention. 

[Drawing 8] It is the perspective diagram of the heat sink of the 3rd example of this invention. 

[Drawing 9] It is the cross section of the 4th example of this invention. 

[Drawing 10] It is the cross section of the 5th example of this invention. 

[Drawing 11] It is the perspective diagram of a conventional example. 

[Description of Notations] 

1 1 Semiconductor Chip 

12 Heat Sink 

13 Leadframe 

14 Package 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the semiconductor device which comes in one to carry out the 
mould of the heat sink (12) which radiates heat in the heat produced in the semiconductor chip (11) and 
this semiconductor chip (11) which are characterized by providing the following with the package made 
of a resin (14) with the lead (13) which connects this semiconductor chip (1 1) with the exterior The resin 
fibn formation process which forms a resin film (14a) in the aforementioned heat sink (12) front face 
The seal process which seals by a heat ray's removing the aforementioned resin film (14a) locally, and 
showing the aforementioned heat sink (12) locally 

[Claim 2] The manufacture method of the semiconductor device which comes in one to carry out the 
mould of the stage (13d) holding the semiconductor chip (1 1) and this semiconductor chip (1 1) which 
are characterized by providing the following with the package made of a resin (14) with the leadframe 
(13) which connects this semiconductor chip (11) with the exterior The resin fibn formation process 
which forms a resin fihn (14a) in the non-carrying field of the aforementioned semiconductor chip (11) 
of the aforementioned stage (13d) The seal process which seals by a heat ray's removing the 
aforementioned resin film locally, and showing locally the non-carrying field of the aforementioned 
semiconductor chip (1 1) of the aforementioned stage (13d) 

[Claim 3] The aforementioned resin film formation process is the manufacture method of the 
semiconductor device according to claim 1 or 2 characterized by performing simultaneously in the 
mould process of the aforementioned package (14). 

[Claim 4] The manufacture method of a semiconductor device according to claim 3 characterized by 
providing the following. It is prepared in metal mold (16a, 16b) free [******]. the aforementioned 
resin film formation process the mould of the aforementioned package (14) - It holds inside, the 
maintenance pin (16b-l) which holds the non-carrying field (12a) of the aforementioned semiconductor 
chip (1 1) of the aforementioned heat sink (12) in the position corresponding to the thickness of the 
aforementioned resin fihn (14a) - the aforementioned heat sink (12) the aforementioned mould ~ 
metal mold (16a, 16b) The process which performs the mould of the aforementioned package (14) 
after formation of the aforementioned package (14), and the aforementioned maintenance pin (16b-l) - 
the aforementioned mould - the process from which it is made to secede from metal mold (16a, 16b) 
[Claim 5] The aforementioned resin film formation process is the manufacture method of the 
semiconductor device according to claim 1 or 3 characterized by forming the heights (12d) of the height 
according to the thickness of the aforementioned resin film (14a) in the non-carrying field (12a) of the 
aforementioned semiconductor chip (1 1) of the aforementioned heat sink (12), and forming the 
aforementioned resin fihn (14a) by performing the mould process of the aforementioned package (14). 
[Claim 6] The aforementioned resin fihn formation process is 50 micrometers about the thickness of the 
aforementioned resin fihn (14a). The manufacture method of the semiconductor device according to 
claim 1 to 5 characterized by forming in below. 
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